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11. A eolleEiion of the magnetical Experiment 
commtmicated to the Royal Society by 
Gowin Knight M. B. & F. R. S. in tha 
Tears 1746 and 1747. 

I. 

An account of fome magnetical Experi- 
ments, exhibited before the Royal Society on 
Thurfday the ic)th (^/^ February I'^j^h^and 
of which the Prefident, who had before feen 
the fame performed with more deliberation 
on the nth of the fame months was pleafed 
to make the following report. 

Mead Feb. 19. If) EING Oil Wednefday the i ith of this 
274 -7- j^ vcAzxit February at the houfe of Mr. 
Knight J I did tncre in company with our worthy bro- 
ther PVilliam Jones Efq; fee the following experi- 
ments 5 which Mr. KnigPjt ^^s defirous I fhoiild, as 
on this day, report to the Society : before whom he is 
alib now 'prepared to exhibit the fame, as well as the 
circumftanccs of the place and the number of the 
company will allow. 

He firft produced two alnioft equal bars of 
hardened ftccJ, to which he had communicated a 
ftrong magnetic virtue. Thefe bars were nearly 
fquare, each being of the length of about 1 5 inches 
and two tenths, and of the breadth and thicknefs 
of a little more than half an inch : one of thefc 
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bars weighed i pounds and <> pennyweight Troj^ 
the other 4 pennyweight !c£s than 2 pounds; and 
cither of them readyly Ulted with one of its ends 
better than 5 poimds and a half. 

Tlicfe bars were then laid down on a tabic, fo as 
to be nearly in one and the fame ilrait line, the 
north pole of the one being next to the fouth pole 
of the other, and at the diftance of about an inch 
from it : that is to fay, that the north poles of both 
bars were pointed the lame way, but without any . 
regard to the poifition of the natural meridian. 

Mt. Knight thtn produced a piece of natural mag- 
net, which was one of the fame he had formerly made 
nfe of, in feme experiments he had before fhcwcd to 
the Royal Society. This piece was in length an 
inch and —^ in breadth |%, and in thickncfs about 
Yz of ^^"^ iuch at a medium, being confiderably 
thicker at the one end than at the other. 

This piece of magnet was then applied, fo as to 
lie between the 2 ifirfl: mentioned bars, with its thin 
end clofe to the north pole of one of them, and its 
thick end clofc to the fouth pole of the other. 
After it had lain in this pofition a few moments, it 
was taken out, and upon prefenting it to the mag- 
netic needle of a fmall compafs box, it was obiervcd 
that its thinner end, the fame which had juft been 
contiguous to the north pole of one of the bars, at- 
tracted the north end of the needle 5 and that the 
thicker end, the fame which had been contiguous to 
fouth pole of the other bar, attracted the fouth end 
of the fame needle. 

This fame piece of ftonc was then again put in 
between the bars, but in a contrary pofition ; the 
thicker end now lying next to the north pole of one of 
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the bars, and the thinner end next to the fouth pole 
of the other. Alter a few moments it was again taken 
out, and preiented as before to the compafs-box : 
when it was found that the thinn end now atrrafted 
the fourh end of the magnetic needle, and that the 
thicker end attrafted the north end of the fame. 

The piece of ftone was then again placed between 
the bars as at the firft, and bemg again taken out 
and prefented to the compafs-box : the thin end was 
again found as at the firft to draw the north end, and 
the thick end to draw the fouth end of the needle. 

This lame piece of magnet was then again placed 
between the bars, but in a pofition at right angles 
to both the former, one of its ftdes being now con- 
tiguous to the north pole of one of the bars, and its 
other fide to the fouth pole of the other. After 
which being again in a few moments taken out, 
and prefented to the compafs-box as before ; it was 
found that the fide which had been in contact with 
the north pole of one of the bars, did attrad the north 
end of the needle, and that the other fide which had 
been in conrad with the fouth pole of the other bar, 
did attrad the fouth end of the fame needle : whilft 
the two ends of the ftone in which the polarity 
was before obfcrved, were now found to be indiff^erent 
to either end of the needle i fo that the line of direc- 
tion of the poles in the ftone now lay at right angles to 
the pofition in which it was fcituated in the former 
experiments. 

Mr. Knight then produced two fteel needles, of 
the fame fort as thofe which are ufually fixed to the 
cards of fea-compaflcs. Thefe needles were of the 
length of 5 inches and ~y and weighed feverally 
with their caps 7 pennyweight eight;, and 7 penny- 
weight 
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weight nine grains 5 one of thcfc was tempered and 
of a blew colour, and the other was quite hard. 
He alfo produced two iron wcigiits, Icvcrally weigh- 
ing 14 pennyweight 22 grains, and 15 pennyweight 
7i2;rain.s both nearly of a cylindrical form, but with 
one of the ends rounded off. 

The 2 large bars were then placed in a line, as 
in the former experiments, but with their ends fo 
near together, as only to admit of the cap of one 
the needles between them. 

The tempered needle was then placed flat upon 
the bar.^ fo that nearly one half of it refted upon 
one bar, and the other half upon the other, the cap 
lying between the two. The needle was prefled 
clofc to the bars in this pofition, after which the 
bars were drawn away, both at the fame time con- 
trary wife, till they were clear of the needier and 
this operation was repeated three or four times : after 
which that end of the needle which had refted upon 
the northern part of one of the bars, was found ftrongly 
to attrad the north end of the needle in the compafs- 
boxj and the other end which had refted upon the 
fouthern part of the other bar, was found to attrad in 
like manner the fouth end of the lame needle in the 
box. The power of attraction alfo acquired by this 
needle appeared to be very confiderable, it lifting 
cafily with either of its ends, the two iron weights 
above mentioned, when cemented the one to the 
other with wax, and weighing together i ounce 
10 pennyweights 5 grains. 

The hard needle was then applied to the bars 
like the other and with the very fame fuccefs, it 
lifted alfo, as the other had done, both the weights 



together. 
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The two needles were then thcmfckes applied to 
each other, firft the northern half of the one, in ^ con- 
trary direclion, to the northern half of the other i and 
then the fouthern half of the firft, m a like contrary di- 
redion to the fouthern half of the laft ; and from thcfc 
fcveral pofitions, they were fcverally drawn till they 
were clear of each other, and this fevcral times fuc* 
cefhvely: after which operation it was found, that the 
tempered needle had loft lb far its virtue, that its 
northern end had hardly any eff^ed upon the needle 
in the box 5 that its fouthern end even began to at- 
tract the contrary end of the needle fioni what it 
did before, and that it was no longer able to lift 
at either of its ends any fenfible weight. 

But as to the hard needle, that ftiU retained a 
confiderable fharc of its former virtue; its ends ftill 
ftrongly drawing the fame ends of the needle in the 
compafs-box as they drew before, and either of them 
lifting with eafe tiie heavier of the two above-men- 
tioned weights. 

Mr. Knight then produced one of his common 
fmall magnetic bars; the which being applied to the 
forementioncd large bars, in the fame manner as 
the needles had been applied to the fime, but in a 
pofition contrary to that of its prelent polarity , it 
had its poles thereby counterchanged or mverted, 
and was found to Jift at that which was now become 
its northern end, the weight of 6 ounces 8 penny- 
weight and f grains. 

He laftly produced one of his large artificial 
armed magnets, compoled of feveral thin plates 
offteel cramped together, with which he acquainted 
us he had Ibmc time before lifted 36 pounds, 

and 
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and with which he did now adually lift before us 3 i 
pounds 9 ounces and three fourths* 

The temper'd needle fpoken of above, and which 
had nearly Joft all its virtue, had the fame again re- 
ftored in great meafure, upon being touched in the 
common way, on the armed poles of this artificial 
magnet 5 after which it difcovered a ftrong verticity, 
and was able to lift at one of its ends, the heavier 
of the 2 abovementioned weights, that is to fay 
fomewhat more than three quarters of an ounce. 

The hard needle which ftill retained, as has been 
obfcrved, a confiderable part of the virtue it had 
acquired by the touch of the large fteel bars, was 
laftly touched alfo in a contrary fenfe, upon the 
armed poles of this artificial magnets whereby it not 
only loft the polarity yet remaining, but acquired a 
new one the other way, it would not however after 
this laft touch lift more than nine pennyweight 

This is the true fubftance of the minutes I took, 
when thefe experiments were made, and which I 
prefume will now be verified by thofe Mr. Knight 
is here prepared to Ihew. 



AFTER the reading of this repo'rt, Mr. Knight 
did accordingly produce before the Society the two 
large bars and all the other particulars therein men- 
tioned, with which he publicly repeated all the 
fame experiments, which notwithftanding the difad- 
vantagious circumftances of the place, fucceeded 
perfeftly in every particular, and to the entire fatif- 
faction of all the company. 

It 
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It was then further propofed, that the temper'd 
needle, having its virtue again dcftroyed, fhould be 
touched upon the fine armed Tereila belonging to 
the Society^ which was the noble prefent of their 
Jarc worthy member the Right Honourable James 
Earl of yibercorny which is efteemed one of the beft 
in England, and is faid to have lifted in his Lord^ 
fhip's iiands upwards of 40 pounds : the fame was 
immediately brought, and the needle being touciied 
therewith, was found to have acquired a ftrong po- 
larity, and to lift about the fame weight, as when 
it was before touched upon Mr. Knighfs large armed 
artificial magnet s that is to fay about fifteen penny- 



weight. 



n. 



An Account of feme new Experiments lately 
made with Artificial Magnets^ ky the fame. 

June 4, 1 747- 
Read July 2.^Tpi H E Apparatus for touching of 
^^^^' JL Needles, which I fometime fince 

had the Honour to ftiew before the Royal Society y 
was as perfed as I could have wifli'd, as far as 
relates to the intended Ufe of it : But the man- 
ner in which the two Bars were difpofed in 
their Cafes made the Length of them fomethmg in- 
commodious, efpecially in thoi'e of the largeft Size. 
This made me defirous of trying if fome Method 
could not be found out of placing the Bars parallel 
to each other without Danger of weakening their 
Force, by which means the Cafes would be reduced 
to half their Length, I remembered that fome Years 

ago, 
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ago I had tried fomc Experiments to this Purpofe, bjr 
placing fome Bars parallel and in Contaft, but Co 
that their Pplcs were turned different ways: in 
which Pofition I found the Virtue of fome of them 
remain'd pretty entire, but that others were weakened 
thereby. I imagined the Reafon of their lofing their 
Force was this; that the magnetic Virtue was by 
degrees habituated to pafs out of the Side of one 
Bar into that of the other in Contad with it, and 
thereby was hindered from arriving at the Ends in its 
full Vigour. The Reafon why fome fuffer'd more than 
others was doubtlefs to be afcrib'd to their Differ- 
ence in Temper. I repeated the Experiment about 
two Months ago, with a little Alteration. 1 placed 
the Bars parallel with their Poles in an alternate Po- 
fition, as before, but not in Contad, having kept 
them at the Diflance of about a Quarter of an Inch. 
Then I apply'd to their Ends two Pieces of foft Iron. 
Each Piece was laid acrofs from the North End of 
one Bar to the South of the other, in the fame 
manner as the Lifter is applied to the Feet of an 
armed Loadftone. The Intent of this was to draw 
the magnetic Virtue thereby down to the Ends of 
the Bars, and to convey it through the Pieces of 
Iron from one to the other. In this Condition I let 
them lie for about a Month, and then tried if thef 
would lift the fame Weight as before, which I found 
they did, and I thought with more Vigour. After 
this I repeated the Experiment with other Bar^ of 
various Sizes, and with the fame Succefs : I have 
therefore now ventured to fit them up in Cafes in 
the manner juft dcfcribed. 

Rrr r The 
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The Succefs of this Experiment had led mc to 
another Improvement: I provided a Cafe of Brafs 
that would juft contain two Bars, fuch asare fold for 
half a Guinea. At one End of the Cafe were fixed 
two Feet of fofc Iron, like thofe of an armed Load- 
ftonc, the upper Surface of which was within the 
Cafe in Contad with the Ends of the twa Bars : 
which being parallel to each other, and their Poles 
in an alternate Pofition, the North End of one Bar 
will be in Contact withone of the Feet, and the South 
End of the other Bar will be in like manner apply'd 
to the Surface of the other Foot. Upon fitting a 
Lifter to this new kind of Armour, I found I was 
able to fupport a Weight of about 6 Pounds : The 
Bars are kept afunder at the Diftance of about a 
Quarter of an Inch, by a Slip of Wood, which Hides 
in betwixt them. 

An Inftrument thus conftru^ted feems capable of 
anfwering all the Purpofes for which Loadftones are 
ufed 5 for when the Bars are taken out of the Cafe, 
they are fit for touching Needles, or other magneti- 
cal Ufes, which may require finglc Bars; when in 
the Cafe, the Whole together becomes an armed 
Magnet, able to lift a confiderable Weight. And 
if we want to feparate iron Filings from thofe of 
other Metals, the Feet and all the lower Part of the 
Cafe will take them up in great Plenty, and by 
drawing the Bars a little way out of the Cafe tbs 
Filings will fall off. 



Same 
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IV. 

Ssme fitnher Expmments relating to th 
general Pfisenomena^Magnctifm, by the 
fame. 

*^^^^ JL mma^oi^^ Loadftone has hitherto 

cfcapetl our Knowledge, though diligently inquired 
after by. Men of the Abilities. Such a Difcovery is nob 
to be made without long EKperience, and a great Va+ 
riety of Fafts : And the Nature of the Sub jed is fuch, 
that the moroEads we are acquainted' with, the more 
we find* ourfeives perplexed. The Conclufions we 
draw from fome Experiments are feemingly contra* 
di£ted by others: and yettherc feeming Contradidions 
are oft^tmes very rcconcikabletipon further Expe^ 
rience. If what I am about to lay before XhtSoctetf 
will in. any-wife, contribute to remove thcfc Diffi^ 
cultieSj I am in Hopes it will iiot be unacceptable,' 
though I fhould not fo properly explain the Natule 
of the Caufe,. as the Manner in which ir afts^ 
Many, of thefe Experiments arc not atrogether new>» 
but have not been fo. much attended to as they 
Icem to defervc. 




ypfition iji. 

The magnetic Matter of a Loadftone moves in a 
Stream from one Tole to the other internally^ 
and is then carried back in curve Lines exter- 
maMyy till it arrives dgain at the T ok where it 
fir ji entered^ td be again admitted. 

R r r r 2 Experiment 
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Experiment L 

If we lay a magnetical Body under a Piece of 
Paper or Glafs that is ftrewed over with ftecl Filings 
or magnetical Sand, and by ftriking the Table put 
the Filings in Motion, they will readily difpofe 
themfelves in fuch a manner as to reprefent, with 
great Exadncfs, the Courfe of the magnetic Matter. 
Steel rendered magnetical is bcft for this Furpofe, 
becaufe it is of a more uniform Texture, than Load- 
ftones, and will on that account exhibit a more regu* 
lar Appearance. By this Experiment the curve Lines 
in which the magnetical Matter returns back to the 
Pole where it firft enter'd are accurately exprefled 
by the Arrangement of the Filings. The largeft 
Curves arc fuch as take their Rife from one Polar 
Surface, and are extended to the other j being larger 
in proportion as they arife nearer the Axis or Centre 
of the polar Surface. Thofe Curves which arife 
from the Sides of a magnetical Body are always in- 
terior to thofe which arife from the polar Surface i 
and are \ti% and lefs in proportion to their Diftance 
from the Ends. If any one fhould doubt, whether 
the magnetical Matter, which thus difpofes the Fi- 
lings, is really moving back in a Direftion contrary 
to that with which it pafles through the magnetical 
Body 5 let him try it in different Parts with a fmall 
Compafs Needle, and the Fad will appear beyond 
Dilpute* 

Mxp. IL 

The larger the Diftance is from Pole ta Pole in 
different Magnets, the larger will thcfe Curves be. 

This 
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This appears from examining Magnets of different 
Lengths. And this is the Reafon why in the fame 
Magnet the Curves are lefs in proportion to their 
greater Diftance from the Ends of the Bars. For 
the Poles from whence thefe Curves arife are pro- 
portionably nearer each other. 

Et)Cf>. III. 

If the South Pole of one Magnet be oppofed to 
the North of another, moft of the magnetic Matter 
is carried direftly out of one into the other : and 
does not return back in curve Lines till after having 
paffed through both Magnets. It appears from the 
Arrangement of the Filings that the magnetic Mat- 
ter proceeding from the polar Surface does not now 
diverge from the Axis as before, but runs more in 
ftreight Lines till it arrives at the polar Surface of 
the other Magnet. The Curves arifing from the 
Sides, which before were bent towards the oppofite 
End of the fame Magnet,, are many of them now 
bent the contrary Way towards the correlponding 
Sides of the other Magnet.. Thofe which are not 
bent the contrary Way are fuch as are too remote 
from the oppofed Pole of the other Magnet to be 
influenced thereby j and therefore continue their na- 
tural Courfe. 

Whilft the Bars arc in the Pofition of the laft Ex- 
periment, if a fmall Loadftone be placed in the 
Stream running from one to the other in any Po- 
fition whatfoever, the Stream will pafs through the 

Stone: 
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Stottc i which, being again, rerfiovcd, will be found 
to liavQ a Polarity exaftljr in the Diteaion of that 
Stream. 

If the North or South Poles of two Magnets, be 
oppofed to each other, the Filings will exhibit the 
i^ppearance of two Streams meetings and the 
Curves of each will all be turned towards the op- 
pofitc Po e of the fame Magnet* The Appearance 
!s altogether the fame, whether the two North or 
two* South Poles be oppofed to each other. So 
that it is not to be determined^ from any of thefe 
Experiments at which of the Poles the magnetic 
Stream enters. As we have fome Reafon to think 
it enters at the North Pole, we may fuppofe that 
the Cafe, without Danger of Errour ; provided wc 
build nothing upon rhe Suppofition, but what would 
hold good' {mutatis mutandis) if the contrary fliould 
be true. This being fuppofed, when the South 
Poles arc oppofite, the two Streams coming out' at 
them are dirc^t^y contrary, whereby the magnetic 
Matter is accumulated, and therefore diverges fo 
much the' fafler to return back to tht North 
Poles: When the North- Poles are oppofed^ to 
each oth^r, the Streams of magnetic lllatter re- 
turning from the South Poles are diredly contrary; 
and by crouding at once towards each polar Sulfacc 
are accumulated betwixt them; and converge to- 
wards themr fo much the faftcr. 

Thefi? fi^e EKperimems: feem fufficient to eftablifh 
the Truth qf the Proppfition j ai^4 manyimor^ might 
be produci&d to the famQPwpofc,. 

4 "Prof* 
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The mmedmte Caufe^ mhy two or tmre ^agnetical 
Indies Mtradi each other y is the Flwc of one and 
the fame Stream of magnet ical Matter through 
them. 

It appeared in the third Experiment, that when 
the South Pole of one Magnet was ;©|)p0red to the 
North df another, a Stream of imagiictic Matter 
^as carried from one to the other, iand did not xe* 
turn back to the Pcfle where it ^firft entered, till after 
having paffcd through both Bars: and it is needlefs 
to obferve that two Bars in this Pofition are in a 
State of Attraction. T-he'lfifth Experiment {hewed, 
that when the two South or North Poles were op- 
pofed> there was no Stream common to both. 
Now it is well known, that magnetical Bodies in 
this Situation are fo far from attrafting^ that they 
ftrongly repel each otiier^ If the ihird £xperiment 
be repeated, with the Magnets placed at different 
Diftances from each other, we fhall find that more 
of the magnetical Matter will pafe from one polar 
Surface to the other, in proportion as the Diftance 
betwixt 4s left. The Attraftion is. therefore greater 
as the Diftances diminifh. And at Diftances where 
none of the magnetic Stream pafles from one Mag- 
net to the other, there is no Sign of Attradiion. 
So that this Caufe is not only coexiftent with the 
EfFed, but alfo proportionable thereto* 
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Exp. VIL 

If a Piece of foft Iron which has no fixed Mag* 
netifm is any where placed in the magnetical Stream, 
it will be in a State of Attraftion whiift it remains 
in that Stream, and no longer. 

Exp. VIII. 

A Ball of foft Iron in Contad with the Pole of a 
Magnet will attraO: a fecond Ball, and that a third, 
and fo on, till the Stream becomes too weak to 
produce an Attraftion fufficient to fupport a greater 
Weight. 

Titfih TY 

Having hung a Number of Balls to each other, 
by applying the firft to the North Pole of a Magnet, 
upon prefenting the South of another Magnet to 
one of the middle Balis 5 all thofe below it will 
thereby be deprived of the magnetic Stream, and 
inftantly lofmg their Power of Attradion fall afun- 
der: the Ball, to which the Magnet was applied, 
will be attraded by it, and all the others will ftill 
remain fufpended. But if the North End of a Mag- 
net be prefented, then the Ball to which it is ap- 
ply*d will alfo drop, 

Exp. X* 

In a Magnet unarmed the magnetic Stream is car- 
ried back on all Sides in curve Lines to the contrary 

Pole, 
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Pole, as was feen in Experiment L but when Ar- 
mour is applyed to each Pole, the magnetic Matter 
k thereby conduced to the Feet of the Armour ; 
and a Lifter being thus apply'd to the Peer, the 
whole Stream coming out at one Pole is carried 
back through it to the other i by which means the 
Lifter is made to adhere to the Feet of the Armour 
with very great Force. When the Lifter is thus in 
Contad, the Magnet feems externally to have loft 
the greateft Part of its Force; though in ReaUty it 
never adcd with more. If inftead of the Lifter we 
fufpend a Number of Iron Balls in Contad, they 
will adhere together, and hang like a Bracelet be- 
twixt the two Feet 5 the returning Stream paffing 
now through them, as before through the Lifter. 
Prcfent the Pole of a Magnet, and they inftantly 
fall afunden 

Troj}. III. 

The immediate Caufe of magnetic Repuljion is the 
Conflux and Accumulation of the magnetic Mat- 
ter. 

It appeared in the fifth Experiment y that the fame 
Poles of two different Magnets being oppofed to 
each other, there was a Conflux and iVccumulation 
of the magnetic Matter ^ and we find by Experience 
that all magnetical Bodies in a like Situation are in 
a State of Rcpulfion. 

Exp. XL 

Two fmall Bars, the one hard, the other of a 
Spring Temper, being both magnetical Matter, were 

Sfff oppofed 
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cppofed to each other, South to South 5 the Mings 
produced the fame Appearance of Repulfion, as de- 
fcribcd in rhe fifth Experiment i then the Bars being 
brought fo near as to touch each other at the fame 
Poles, the Fvcpuifion was inftantly changed into At- 
traction. 



III. A Difcourfe concerning the Ufefulnefs of 
Thermometers in Chemical Experiments ; 
and concerning the Principles on which 
the Tlierniometers now in U/je have been 
confirucied ; together with thf Defer iption 
and Ufes of a Metalline Thermometer, 
newly invented by Cromv/ell Mortimer 
M iZ). Sec. R. S. &c. 

|.^^May 8. 1735. CHEMISTRY bein? the moft ex- 

kin printed mtihjomtm /% ^ i ^ »-» . , 

jitiratkm. V-J tcnhvc Branch ot Bxperimental 

Pniiofophy, hath furniih'd Mankind with the greatcft 
Humber of curious and ufeful Difcoverics> for not 
only the Art of feparating Metals from their Ores, of 
which Metals are form'd fuch Variety of ufeful In- 
frrumcnts, but likewife Cookery, which is fo much 
concern d about the Food of Mankind durint^ Healthy 
and aifo Pharmacy, which furnifhes Medicines for 
the rcftoring Health when loft, the Art of Dyeing, 
and many other ufeful Manufactures, all owe their 
Improveaients to this Science j many of which have 
been light on unexpectedly by liic Operator^, while 
4< nc 



